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Experimental Study of Smoldering Combustion of Porous
Combustible Material in Open Space

MO Shanjun ,YUAN Zhuoxin ,LIANG Dong ,ZHEN Fangjie
(1. School of Engineering, Sun Yat-sen University, Guangzhou 510006 ,China)

Abstract; Theoretical and experimental research on fire caused by smoldering reaction is insufficient in
contrast with that on flame combustion. Especially the full-scale experimental study of smoldering com-
bustion of porious combustible materical in open room is scarce. Based on experiments of cellular com-
bustible material, polyurethane, on a self-made test-bed in an ISO9705 fire room, the change trends on
both ignition temperature and heating rate are analyzed under different initial heating flux. Further, the

chemical reaction and supercritical temperature of smoldering ignition in open space are obtained and ana-

lyzed during the research.
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Fig. 1 Experiment device of smoldering

1.2 SETR

SEHG AL RE R 3R S BRI IR A kL, AL EE
0.975, %JF K 26.5 kg/m’, $EHRSFHR D =34
em, L=20cm, &N 344.34 ¢, LI FEPIE
T PRI R B H R B A ) R AL IR
Ko A EBIBARENS SR SR, BT —12
24 40 mm ZE 50 mm BB /N AJZIRIE D N T ORE
RIZIERE, ARSI Y B ISR BB 4 em
{14 A LA BT 0] ) TR JEE TR 3] 400 °C IR 1B A

ST AR 1 frs . SE5 4 i >k A 88,
100, 120, 140, 160, 180 V 7&K [A] iy Jm#i &
RABREIARA BT Uk, I3 o ) AL A A
DRI . S8 (1) &= (6) ARHN TR
PRI EE E 11 AR AR R AR I o, 9 7 ek B I et L i
R AS AR 2 . BB 2 SR 2 BRI TR A RIS &R 0,
2, 4,6, 8,10, 12, 14, 16, 18, 20 cm Bk K}

#1 ERTHMBGICRE"
Table 1  The record of experiment condition and

combustion phenomenon

[ e X = e
1 A 0@ S 575 A ) S

P PR 1%
(1) 88 V(4.87 W/m®) T4 =400 C  KIEWAEMEK
(2) 100 V(5.23 W/m?) T4 =400 C £ L30T 1k
(3) 120 V(6.8 W/m®) T4 =400 C  RIEBAWHK

) 15 11 AR — B st ]
(4) mow&9wm)1u4m%:ﬁmﬁﬁﬁﬁ%k
(5) 160 V(11.9 W/m?>) T4 =400 °C  FRHIE A Mk
(6) 180 V(14.8W/m?) T4 =400 C BYILKA 1K
)38 (2) AL DTR A BN LML, XERA
FFE X — ZR Y AT S s B e g R A s ik, (HAE
KEGA WG KT, HIMG AL R AR, Hov 2528 5
R BLRN BT A5 4 B s s AR R




439

LA TTMURAT T Z AL AT A BA R SE g ik 5

91

HUGZ RS AR EE(EIC S TO, T2, T4, T6, T8,
T10, T12, T14, T16, T18, T20,

2 LSRG

5| ok B 18]

25 RS AR T T 1 o/ N e 2 TR RIS 1 Jin A
5l T4 =400 CRsgm, BHTS JEE 7E KIS 34
FUET, B <300 °C i A A8 2 FRE FTERIRAS,
PRI DL TS A8 Ak 5 58 S 56 (9 P RR I AL s AT
B SEgs (1) = (4) T8 Y s [i] it £ K HA i B i
[ FHh 2, WE2 2E S5 Prs. AR/
RoFsegi, MR R 2R A B B 5 B g AL,
BRI SE S RTT— BB o = AN B A B
AN R S R R IR R, %
A N2 AN 2 5 B B B B
il Ay TR AR, AR T TR R A5 A X 2212
5 =W B EALVE R R R, TR R 0
bk, REWEARHEE P ETHT Y A SO I
BN o0 T & 1PN o b & ol N MUY N S SED S
R S L e f e SN VT N D S = B 6 Y =
AEHLIERF NS SRR TC R 2 57

2.1

500 : 4
T4 Term:inate Heating

4004 ,,,,,,,,,,,,,,,,,,,,,,, 3 e
L2 o
> 3004 <
2 L1 2
= =
£ 2
=T ) S | AN A W O 05
5 100 =
= -1 &
S

04 L2

0 200 400 600 800 1000 1200 1400 1600
Time/s

Temperature/ “C

WELKE 2 F1 88 V (4.87 W/m®) [} T8 75 {kith
2k, 7E0 F] 400 s WA N, T8 FIrAEMHR 3 A4} B
HARVHMInIAE R = I A BRI, B TR IR
B I _b AR A LR T AR ) S PR AR 1Y
AR I T S22 . T E LS 400 s #1435 s
W, MOBHRAR RO o 5, THEEREEAT R, R
FEARSE RS FTE, FE 435 s Jm, A RN B E B
WEREN, JEREE r AR B b T A R 0
P, FHEHER KN, JFTE 529 s iR BFHERE R
HKAE 2.6 C/so BEAAHBEFIATR Y BT i) A2 4k,
FALSON By 2 e, T8 FHR S F AR, JFAE
R ARt R 2 B0V R Ry 3 A5 (R R i) 1 I el o
Wegh, MHRERRZ LT MTE 680 s, T8 JEE - Ft
F| 377 C, FIEAE 680 s J5 i) —Bemf[E N, FhiHE
FIEFHEL N 0.3 C/s WB/NER NS, fik
Sy (1) Z50F T BRI B R R IR 2R 377 °C
R s R B 6] g 680 s, FE7E 680 ~1 066 s P, T8
BF 3T 1) SR IR VL TR R S IR i BRR . 7E 1 066 s
5, BEREABRIAE TR, TR T Bk
B, HORBEEPGE R, RS R =R,

1
800+ i . . :
T4 Terminate Heating
700+ F10
600- k:
; &
500 N\~ 5
e .’ @
400 =
s S
300 Z
<
200 10 2
£
100 L-15 =
0

r — . T r r T T -20
0 200 400 600 800 1000 12001400 1600 1800 2000
Time/s

E2 88V (4.87 W/m®) FI100 V (5.23 W/m®) AL T T8 JEEF — ihja) th 4
Fig. 2 The temperature-time curve of T8 in the heating condition of 88 V (4.87 W/m’) and 100 V (5.23 W/m?)
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Fig. 4 The temperature-time curve of T8 in the heating condition of 88 V (4.87 W/m”) and 100 V (5.23 W/m’)
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